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2/X£, 

^ h iriiftlHlS^gr^M-r^^M^r s>X£, 

(c) mia«*^bsiiiE*^ miaQjag**o^<c< 

£ £ QMiWSfS^T 1 ;,X£ , 

(D) WllS*^ h^bmiEi»*^afflSajS«c«-jESU/!: 
y-? • ir yf^f - 7 i^ — XSriSfi-rs^— y 

(e) ftiia^tc^^r^tB^-if^^bifiiE^-y-^ 

^ ■ "fe^-a y 7 1 w • 7 iz-XtaiiA/A: y ;y1r — 

[1***2] mm (e> ^^xis, miE«s*«ca-& 

[»#*3] miB (D) *7^Xtt, *#<03¥»^ 

X -T 6 * x y X * -5 r £ : £ Wtt 4: 1" S ft #9* 
2 (cfS^co^-^o 

[Rjftli 4 ] (F) fttflE^— y^yu • t^r^yr^ • 7 

aPf^f • 7^— XfciSfrrS^yX^ 
(G) iBIEa* — y-?vu 't^aDf^ *7 U — XSr*&5& 

A,ffy y^-^*aif9-rsmisii«^^y^ttmi5«85K 
y /i^ • ir^ayf-r • 7 i — xz^pfx-mm-tz 

X 1r y X t £S tcfl-T -5 C t t -T £ If 3*9! 1 (CfE 

l»#*l7] miB (E) ^xyXtt, SfjfB^ 

— if ^ffjia^— v -^/i^ ■ -fe^a. y 7^ • 7 x^miia 

^ - if g # CO <> CO £ R 5 i C CO ^Lflfj IE g ®J a □ ffi* * 

«tcffilH^-ifo/^--y^/u»sij#-g-S:A*-t'S J: 5ffi 

[»*iR8] (H) B1J1E«5SSrffl[15*^ htc 

^LSliE-*-5«8*BiiE^7 1 s'XSr*L, WE (H) 
s/Xli, WllE (D) *7 y^lzftti^Xffo ^t&¥?m 



(2) ^i¥7 - 2 7 1 8 8 4 

[»**9] me (E) Af-yZfli* miB«*«C«-fr 

Lfc7 p u-ifyr-v'3 y • ^^a- a^iME^— y^-yu 

C t -5 8 lcE*t*>*8:. 

[Wsftigi 0] fflia (D) ^r^tt, a«<7>^«6: 

1] (h) ^^jx^tt, 
(hi) ffiK&mmnmmmtm&tt» bntii** 

(H2) ffllB*^ htcfc^rmi OSL»*feJ58"fS»l 
(H3) HtjfSjgl coa»*#IIE*^ hA»b*IISS»«a 

^i-iifttsi 1 oawsfs*^ s/X£ , 

(H4) mias»» Q LfcS^B^*i 
tSSi co^r->K^Pf #tfS^x 

(H5) StflEi»SED**«36*bSirlS^^ ^4fe« 

% t mum 1 <z>if ^ 3 - k (omum -r & 

ft ^Xi: , 
(H6) miE*^ hic#fflUfcK^«»w«2<7>^-Sr 

ffl^rsiiisaL##^fflia*i ©SL»i:flfriB*i coffin 

3- K co W #S: suffix ^ h{c*3^T»»f5»2co^ — 

^ (H7) mis»2-^^-*rffl^rtfKUfcmiaiiu#-s- 

mtE«lfiO^-*:ffl^rW-»L/E:miEaiU##i:ffl 

15*1 ^a»^miE*i K^miEBf#4:, m 

(H8) ffl1E*2<Z>^-*^^rW-«UfcWlS»U#* 
t. mi5»lco^r--S:ffl^Ttt-WL>S:B1ltBiiL#*i:m 

ia*i(7)SL»^BiiiE*i oit^=i- Kcomia»#^«£L 

2] suia (h) ^s'Xtt, 
(hi) BfriEi«ifflsp«*«ici3^r*2<7>sL»**ja 

-r5»2(7>SL«±l«^7 t 3/Xt, 

(H2) mis* 2 <7>a**mtaa»s ibmia 

h^fff't'5*2^SL»««^7 t yXi:, 
(H3) fltJE*l^^-S:ffl^rfllllEalU##tffIffi* 

- KcoPt ^-srimffi*^ h fc*3t^r«-«-r5* 1 co^— m 

50 (H4) fflE*^ h^b#Iffia»3SD«a*«^ffIffi*l 
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(3) 
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(H5) S51E»2 0*-4r J ffli,Nrffi[1saL##i:ffiflE» 

(H6) ffll5*2CO^-Srffl^rtf»LfcW11BSU#* 

15*2(75a»^miB*2C0«^3- K^ffllSBff**:, ffj 70 
15 g U'SS □ «B*«(c*5 tfc^-T & Br #tfc» * x v 7 

£. 

(H7) miE«2(7>=3e-*ffl^rw-*UfcSfrEiiu## 

£mU%2<D^m£mU%2(D^7^^- K^ffllHBP* 
15jR2 0SL*^miEjg2<Z>ii^3— K(7>miH«P^^ « 

x y 7 £ £r 3E fc ^r-T 5 r £ <b "T 6 »*JH 8 (c|E« 

C07Jft> 

[0 0 0 1 ] 

V^X-M-^ 19 , r O h 7^ if ^>3 ^H^V^T" 

-MCI***** h^*>ora5l*Q.3S, Will 
[0 0 0 2 ] 

t>»f^-5Tffi*g»SSQiH*« (ATM) d *A»»f^ 
S&ofe|ii^teo&l»S§l*Q.3l<z> h 7 vif ^ is 3 vco^ 

M^^/c-r7t^CC0^lj^^/K< ^AtihtlXt^o AT 

MOW Ufe £ £><b ceo J; 5 ftj&aSl*— « 
•Bf«cSI*-er«*3^aAJ«A-r 5 £^0 AM* # «MJ0 Lfc 
(DJ: 5 /MTM^iW h 7 >if ^ v-3 V*B*OiM&f * 40 

[0 0 0 3 ] ATMSrfflt^, «ttf, tt^«Afi# 
(EFT) v^x^T-H h 7 >*if ^ fa >«:l£frt"£ 

fca?>{c««Jir-t<03.— - !f£>*£, fc/£L^*u3g^(c 
0, ^Wa-foiBeo^-yt/uKB'J** (PIN) 
7J — K ^ C CD E F Ty^r^l-^ L-trGO^ — if SrsSSUL 50 



- 2 7 1 8 8 4 

OATM(7)^ n 3/ h M}f A L t<V& Z CO A TMj5^ 
<D=l — ific^ — ifcop I NOA^^n f.f5 6 & 
(7>^. — if I2^:<70P I N^^^ATMCftit^^- 
K(cA^t5<h , ^coATMIS&t^co P I N£rC 

[0 0 0 4] COJt«TSB$)&P I N^ASJxfcri: 
^^tl^C^^w h^>if^ fa vtexlfrr £tf*T- 

feo fflttf, ifd4-5r<7>p I N^r-^co ATMtcft 

Itto^F—ai?"- KtcAA ITU 5 £*:<DP I N^r^-§-{t: 

[0 0 0 5] P I N^M^PJ&'If^SrA 

^or^fc 0 ceo J: 5 ft^:£ft*ifc<7>— ^']{cMatm 

a V • Kfe»ALt(Z)P I N^rA^? It t>^&CD& 

frt>tift&&iLm<om»te¥tft'v*:<Dm&& a* u^tj 

»*B««:ffl^r|g|R(75«^- KW7^ v-3 v^rSI^-fl: 

<7?«iS4B*«d«IE»LfcP I N <h *(ccco^^^7" K* 
IE ^ A T m r*^ ^ r m A Wfiff □ CO f«g& CO^# 

M^/!l^fdlC0 h7Vf^^3 !f *7ttt)H* 

o-tS^^r^OATM^fcl^f^O h 7 Vif ^ v-3 ^^(c 

xTS5BS:5:tMcSg5E"r5S&!E*ffittgE*fl-e*>5o w co 
BE*teO — «T«J(-, *S«« : *4, 7 9 9, 0 6 1 *, 
t< ^i^PE^^BIi£v'^7 L A" . 77*7^^= (Abr 
a ham) b , {cBB^O*ft*:*ff 5 C ^ ^ T-^ 5 0 b 

LTfMELftir\, ^-if{c««fl|««:A*-rsJ:5K* 



5 

[0007] -ttutt, sufiw^— y-?-^ • ^-^^« 

t**4, 529. 8 7 0^, "«#«BU, h 7 Vif 

^ v-a i/$3£xfmmmm^/<'< * n -cms, mx.\t* 
(^ssaii, * t y ^ffi*^ * 

S* L>6>U r co£ 5 ;*icfciI;&Q^ — K^aiT 

^i&^T'&So 

[0 0 0 8 ] 

9 ]H*{^ URIELS ^»*^H*iS*WlES^SM$ 
[0 0 0 9 ] 

[«JH«:»i«:-r5fc«)C0#K] h^vif^v- 
h7yf^^a y^itrr^ s^iKfciilffL.h 

[ooio] $ h\z&^m<Dmmirm\^te, mmrnmz. 

IS3. - iF^H ^-f ix3&»0 «® * fc oo-lff ffi * A * "T S 

[0011] 



(4) 4#§fl^7 - 2 7 1 8 8 4 

e 

<^<fc 5 3* £ coffifrl fete*;* h 2#*> 

»flTLfca»ffltP4»5S« (ATM) <D<p(Dl j@(7) ATM 
T'&So C (7>ATMttfiT!l*.««ISl5U6(0 «fc 5 ttiift 0^ 
76? 9^J: I? ^rCOfflffCO*^ h 2 {£tt*-T5o ^ATMl 

9 -TS^ ci 3/ h 1 2 2*&> K> s £ ibtcr co^7— KM#SfL 

[0 0 12] Z(0#- KKBiD^* l 4**^0 ts/tl 
6 C^tSo :^Pts/ti6tttH#»Ii7i: 
»K»3S 1 ^ l 9 a**>S 0 = * 

— * 2 5 fcSfcr (7>r n-fe jj/fl 6 tC&^-TSo 
OATM1 0(C^'[f^^fc^^-^^r#^-rS^cr)^ 

- K 2 1 ^t/fyr-v'a v ■ 2 2 

x — >• - /u 2 2 J: 5 <c* 

^¥S^*>5*^S!®S:*tf SC £a**T?#So r co^,^ 

v • ^i>z2.—ju2 2 {z.te-£fz^J%m{5^& 

J(? [0013] ifld^ATMl OtClia&SrSftXfc 

1 6 c^t5 0 Sblciiuii/Ttr^ftt^, n 
Ml 0 J: 5 J^*fa«*^ia l {c^-T h isai/ 

^ 5 6t'>h*f-^BffS^ (DES) ^r-^ 

ffSCir^-r?*, cniiWifi, "^"^st-§-«fe" , 

FIPS, Pub. 46, Tfcd^^^te^ (1 9 7 7^ 

So 

[0 0 14] ^ C(c#.Ba-rsftjffi^^, HSiS^^J:^ 

f^WATM^ h S^ffc 2 0 i:«*T*^ h 2 (DR^ 
(c^a^ixSo COffitTl-ejaS^PffiSrWS <t 5«« 



7 

■Tftfe*)*^- KSra«flt-^-r5^> - co^7- Kiel* 
- KKUS^fctfJ*.!*, *H4#?Fm4, 7 9 5, 8 9 8f 

[0 0 15] I©P I Nli««^«ft$tt - - K(D 

■ t^aUr-f • 7 u — X (P S P) £raitR Lifcfiir. 

p s ptts^^ojgt?^ .fc^o ^**cofc5M^;b-e- 

co»£Si5 P S P<DM&tmWz. t^^-p S P ^fcte^ 

[0016] ^(::op s Pttf&<^«*£*fcir<DffifT 
l co^Mt- J: 13 *:<d&* 2 »cA**n5^, ^cofdKT? 

PINii*5, rop I N^iiStfi^o*^ h 2 let 

|j;^s/v'a • '<—isn v^rff'Jx.(f , !7 > 0 ^ • y 7 v 

(A. Evans) fe, "a vea-^|Ci3it 588^ 
— if^HE^dr — A" , Comm. ACM, fg 1 7 
8-g\ 4 3 7 -4 4 2S (1 9 7 4^) T-&£ e r. 
OPS PttBff#<tOflgt?#ffl"C# S^-€r(?5i^S(iilt\ 
1! 2 IcCGD^BffOv^— 3 ^Oxy h y 2 0 Offl 

[0017] r.cTK^^aiijiacoj: ptc^^-r^o 

^Ol^lj:^^ -f-fV^ KB, * ^ * , ^rOP 
"XYZ" , ^COP INI4 "1 2 3 4" , 

tf-tcopspj* "gr-f t!/f^^5" :3 

t ^co^S^TCOv^—^^—JX 3 Oxy M 2 0 0 {CT 
ISOA^A^So = • f-t'^f ^ KB. * ^ 

* , Pi=XYZ, PI N-OW (1 2 3 4) , P S P 
= |T*f^Pf^^5, TB 2 9 T-&>& 0 r 

:t* "OW ( 1 2 3 4) " te$?m<D9 * 77 > 



(5) 4#d8^7 - 2 7 1 8 8 4 

S 

7 KB. *S;*J&*, WX.lt* ATMIOW^I^T 

3 0 0 fc^-T J: 5 ClwKl^oflT^- K^^coa 
TMIOO^dj/ M 2CfAt5o ^77^3 0 5t: 

jsi^r, :^)ATMiic^» K^b^^nffilSfflSrR 

/0 f >f y KB. 7,^^PMt^XYZi^5o Hi&W 

SC^f^yS 1 OCjo^T, ^COATMlOli 
ilff[El^9 T^tfXBfT*;* h 2 £®&M-£ 0 ^f^3 
1 SiC&^T, :OATM10<i:IOifrt7h2ll 

* (two— way cha 1 1 enge— respo 
n s e) tC#^JD-f 5. 

^ [0 0 19] £fcK:A#«fc:R?li-*-3£, ^7^32 

OM&^T, lOATMl 0 lir OflMT** K 2 L 

o£ 9#7ci&HE-r&o ^7^3 4 0Ci3^t, r<7)£B 
f?^* h 2li:©ATMl 0 tC*j- l:©ATMl 0 J3IE 

z> h<ox-\$te\<\ iifs v-^f- ^k^^ts** risers 
lE^^^^^^^^^^^^r^n^n^ji^ft^-^ 

[0020] ^(7? J: 5 ft^HE*^ — ^o— W{cffllE*a 
Wfff»4, 7 9 9, 0 6 1 f{Ci/T^^-A^rf}f5 

L^HJ6W*BI4^-r o RW<o«fi±fflS^ttfiEUJ;- 
^ 5 £-#*3iH5££*fc;* hlifixfix^7)ATMi o ^r*^ 

.ttPff#^r—K 1 $:I(7)ATMfj:Bff^"K 2 £r*$o£{£ 

v^Z 2 1 (c^-TJ: 0 te^ODii L 

(ii^fsbft^o • 
[0 0 2 1 ] ft(C^7^/3 2 2{Cjo^T, Z<D&* h 
50 2 i^ — ^ 8 Srffii^T* 1 GD£L$:CA 



^ot^r. :oATMioii, t^ d f-~K2ifflf^Si 

(S, CA , 0) £rffg-r£o ;:<Z>«^3- KlS^f 

^fz^T- yT'Z 2 6 (Cjol/^r, IWATMl 013 
*fc^60SL»^l— * 2 5*^T»2C0SL»CB S: 

(OATMlOttCB £ -£<7>S £ CA tlKl CD^tf^— K 

[0022] ^7^^3 3 0 (C&t^T, tfctlCO^r 
5/^3 3 0 il^CO^T^ 2x^3 2 54^13 2 7 tCjfcfcio 
T\ *ttt^fy^3 2 5 4l^L 3 2 7 tPW^ £b 
IZ&IZftXf y*>*3 2 54l/>L3 2 7(Ci^T\ COl^i" 

n^r*4f 6 ^ ^ ^r*# s^f ^ y ^ , ^ <d^t- 

Kl (S. CA , 0) £§f-g-f 5o ftfC*^ s> ^3 3 HZ 
Tjk-fX 0 [C, ^7^3 2 7, 3 3 0fC^^r<7)*^ h 

2i33>v^i — ^7i;*3^rstCA tt(om^^— K 

C©«f«i««L<4^f^l:«:, ^^^^3 3 2(^40 
ZL<D&7. h 2 fif^ATM 1 0 £ 03 HI lC R 5£ £ *X 

fciiff E^^^rTS* ^^7s/y3 3 5lOTtJ:? 

[0 0 2 3 ] ^mcS CO^f ^- t&Z_<F> 
h 2^3RBELfc»-fr, ^t 1 ^^3 3 6 r-^t* J: 5 
{C, ~ (DATM 1 0 i3f£HE£n5o ^7^3 4 5i:fc 
V^T, ^(7)*;* h 2 Ji*r<Z>*— K 1 £P§ 5 £r/8^ 

TSiCB ^rf l^3-K^I45f 2^3- 
KOfff^eKl (S, CB , 1) cOff^tCiitPo ^k\C7^r 
^y3 4 7l:jo^r, i(7)*^h2fit^S<!:CB if 

2<D^7^=i— KOfttWATMl 0{C^fg-t--5 o ^ 
X^^3 5 OtCjo^T, fztzi^Z.tDT.T' 7"/ 3 5 0 te^ 
7^3 4 5, 3 4 7 (c5t7coT, lf:li^7^^34 

5, 3 4 7 t^(c, S blC&tzltXT' yT? 3 4 5 , 3 

4 7i;^^r, o^f n^r*4f ^ c i^T't 
^r-fosa*, :^)77^3 5 0 m&i^-c, iwatm 

1 0 (S^rO*— K 2 £ Pf -g-lfcaa 1 7 £/8l^T S £ CB t 
fS2<Dfgm = — KOUff ^-eK2 (S, CB , 1) SrffjC-r 

[00 24] ^1:^7^3 5 1 T-^-T 5 CO A 

TM1 0tt-?:O=r is A U — ^ l 9 ^^T^GQS £ CB 
iS2 K 2: H Cflt*<7>*;* b<Dm^t 

tfcss-t-^o ccow#fli^«L< Jtct^a-frtctt, s\v- 

3 5 2Ci3^T, :^ATM1 0 tt-tO*^ h 2 £ a>NB 



(e) 4#M5P7 - 2 7 1 8 8 4 
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\zm&£thtzmm®m$:tym-tz 0 m^^y-fz 5 3 

(c^-f-J; 5 Wufy7-^3>'' ; ev ! a-;i'2 

"*-J:5Jc, ^oyhl 2S:I«<Oi*^-K«:!;^ 

— >"t£ 0 ^.tz^T- yT'Z 5 5 KSSI^T, ^ CO ATM 1 

^^fcill^$>6:^^7^ * Tl'^U' — ^ 

I^ATMlO^llti^, 777^3 5 6C/Tt 

[0 0 2 5 ] r«^7 5 6 X-Z.<DWtt*^ b 2 t 

ATM1 0ffi<Dy— $ • =f-*? lsZs-is\ss\tflSs\Y3L$E 

TU ^7j/y3 5 9(:*5^T/7tJ;p(:, *38|it)* 
&(3|gI3c0^^ix^ p 3 6 0iC^< o ~ rT-ttfE-r-<£ C 
irlSffirlay — ^ai-f * ^Ar \sisis \s>\&is>\\z\)&m*<n 
mm^mX'&>Z> 0 0fl*.tf, ^7^3 3 0 4^133 
lco-ft^fc, ^ry^3 2 7t:*5^ti(Z)*^ h2l4€: 
CO ATM 1 OT^bgff LfcPf-^'ff^^r^rco^r — K US 
tt»3®6 *^^T»«£L, Si:CA iSl^n-K 

Mfci, ^7^^3 3 6(^1^, ^W*^ h 2«BfiE* 
li^W^O^f^y 3 5 04^13 5 1 II 
o^T-5T«ET?*>5. *flcW(cRK-rSi:, ^7^34 
7 ^^t^T r. CO ATM 1 0 (3 ^ CO ^ ^ h 2^^SftUfc 
?t^-'fS^^^C0^-K 2 £#Bttt3® 1 8 S:ffl^T»tt"t- 

[0 0 2 6 ] ^ITS^CB t«2(Oii^3- K«r«5S 

^77^3 5 6 td*5tf 5 J: 9 {dC04^^ h 2 l3§&HE£n 
30 ^ 0 H3«Cjgi3RK«:JteWS 0 7r ^7^3 6 0 

r, :^)ATM l 0 fi-5rt^PJffitSaS:^^«ff V 2 
—^ft-r^o ^ CO^^ h 2 13, ^t<Df— — * 3 £>b 

. hy 200 \z.^^.ntz-m 

WL&tkmis, ^7 i 5'^3 7 0^*5^r, C<Z>*^h2.« 
t^ATMl 0 — ^COM^COP S P '^t'f t!)7^^ 

^^(D^V^^-Y ■ 7 y is Pis a ^X-m-^rit L7tr.coM 
§<7)P IN^tWATMlO^iflt^Sc 

^ — v^ilff LTIWATMl 0 (3^cO#7C^r COj^^tC 

[0 0 2 7 ] C^)ATM 1 0 13^0^ U-if 

— is a is • 2 2 T-&CO J: p4^ — is&& 

>\ %.>\^ hj<r>^— y-j-/u • -fe 3r a y 7^ * 7 

t\ J T*^^o ^co^^co ^ .^^ii^wpsp 
^S»S#OP SPT^SiKtSI^C^f^ 
50 -7" 3 9 0 {C^^T ^CO^^CO ^ ^ ^ ■ ^ ^ ^ 13 g 5>CO P 
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I N**rO* — sK— K2 1 icAA + So :«)PSPW 
te^ y± — i>nz(DM^t Z(D^^c^P S P £r-frO 
[0 0 2 8 ] ^iC, CCOPSP^ft^O^iT)! 

p spjij; t) r:<7)3?*^p s p*ftiraft-rSo 

COATN 1 0 h 2 12. ffiJiJi, ^;CD*£l=3r~<7>K 

:^)ATM 1 0 tfc* h 2 E:*rCD=*— K$:llfiMt^ 

[0 0 2 9 ] ^fcr rT^FiE^ — ifiCtSJEg^r^ 

tf, h 7Vf ^^a ^KSU^tt^O^f 2 2 

imf^3 2 6T-*jabfcSL»0<e36><7>— 

^-t*J;5M, ^fj/^5 0i(;iB^t:^ATMioii 

7^5 0 3 klss^t, r. cofff-^b pjaHMl 2:^ b 
2^ff-T6 0 

[0 0 3 0 ] CC0PJ^*»^co^-^^^§ff-r^^, ^-r 
^^5 0 5 tCdol/^T, :^*^h2|j:S|»i6^0 

-lr-^-To fti:^fs/^5 0 7l:*5Pt, c co ^ ^ h 2 

\iLZ.(Dm'&(Dam^ttfc'fZ>^l/ b V 2 0 0 (C^a^ixfc 

□ Mta&^Ov*--*^--;* 3 5. ^x^r 
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